: .

Scanner 100

Memory 106

Operating System 143

Processor

Scanner Control System 146
103 —

Scanner Calibration Logic 149
Sensor Validity Table 153

Vo

< D

! ! !

Scanner Drive Sensor Signal /0
Component Processing Interface
Interface 113 Interface 116 119

A
l 1
Scanner Drive l_LLLl_LL.Lx_LLLLLIJ"OD

Components
123 131

Media Drive
Motors 124

Light Sources
125

v
To
Computer
System
133

FIG. 1



¢ Old

€9l 651
ureg 18840
Bojeuy  Bojeuy

981 — — — —
ndino gl 6.1 691 99 o -
anjen < ._®t0>c00 < ‘_m_h_.__QF_( ¢ ._Ouom.:b:w < JBUBAUOD <mun_ >

JeauljuoN leybig 1osy0 lexbig an BV
Josuag oo
wo.4

‘ ‘ 971 alqeL
" \ urenaasyo [enbiq

B9l | ¢/1 Moway

CIES WA

G o B 0 )

Tt wirme et wocm Chest e G e emass



S wntt b b L

rll e

D TED" 80255850

i

oo D

A 4

(dark value subroutine)

203

Determine minimum dark value </

¢ 206

A 4
Find sensor saturation levels
(saturation subroutine)

.

Set LED currents /
(LED current subroutine)

209

Determine optimal exposure times
(exposure time subroutine)

AN

'

determine maximum white
value
(ET verification subroutine)

v

Verify LED exposure times and j

Calculate the analog gain based on

the maximum white value and the
minimum dark value

¢

Set the analog offset based on
the minimum dark value

v

Verify the analog offset and the
analog gain (analog verification
subroutine)

A
Determine digital gain and
digital offset for each sensor

A

FIG. 3

T ©

(o))

U
e
(o]

223

226

g

149



ey

I Sy 1

-
T M
!

Py T

ares

T

.

Set the analog 4/

gain to unity

240

A

Jack up the analog offset
to midrange value of the
A/D converter

v

Set the exposure time to
"0" to ensure lights are
off to obtain dark values

'

Perform a scan storing
sensor values

248

Sensors\ N

242

244

246

<0?

ZSON Y

Disqualify each sensor

clipped at the zero threshold

i

Y

252
Sensors \ N

203

/

\ 4

f 254

Subtract predetermined value
from the analog offset value

v

Perform a scan storing
sensor values

v

258

260

Disqualify each sensor clipped

at the 1023 threshold

|

256
|

Find min dark value

v

262

Set analog offset so that

minimum dark value falls

above the zero threshold
by predefined amount

264

y

S

Perform a scan storing
sensor values for later
calculation

266

v

Identify new minimum
dark value

y

Return

FIG. 4




280

206 - - X -
\ | Determine the maximum exposure time per color

282

A
| Set exposure time for all colors to the maximum |</

I 284
| Set all LED currents to minimum |

286
| Perform scan storing sensor values ]4/
l 288

.| Increment the unset LED currents 4/

= g by predetermined value

= v 290

A Perform scan storing 4/

i readings from sensors

if T 292

g : </

2 Begin loop for each color

§;=§ | Compare current sensor 294

= » readings to previous

£ sensor readings

f— 300

N Set current to
previous
current setting

LEDs
set or at
max?

FIG. 5



e

s, T omen oo

0 oy

P

T e T B S

Ao o,

209

\

326

LSet exposure time to maximum
v 322

Perform scan storing the sensor values as J
initial sensor saturation levels

v 324

Disqualify any sensors that produce values less J

than a predetermined minimum threshold

'

)

Decrement exposure time by predetermined value |<—

i 328
Perform scan, store sensor values 4/
330

| Begin loop for each pair of sensor values |</

A
332
Compare current sensor value with the <

corresponding previous sensor value

Next pair of
sensor
values

y

338 N Current
SV > previous 336
v Sv? .

Store previous Store current

value as value as the
sensor sensor
saturation level saturation level

340

Sat levels

found or min
reached?




AN

[P ST

=Rl g o

o e s
e Rl

iy T

i

Set exposure time to
predetermined lower
or "gray” level

l ' 362

Scan the sensors, J

360 213

store sensor values
364
376 ' ,/

\v | Identify first sensor value |

Set exposure J 366

time (ET) = Compare sensor
ET/2 value with sensor |«
saturation level
v/‘ 374
Last Identify
reduction next sensor
? value

Y

378
- f Last
Disqualify the sensor
sensor
value?




ma

oy L ol 1A

o
ndl U,
b

p—

0

T E

v

i

e

f 380 /13

| For a first one of the sensors I

382 l
Calculate the exposure time
of 75% of the saturation |_

level for current sensor
386\

(linear interpolation)

390
Mark Next /
sensor as
: . sensor
invalid
388
sensor
?
Determine the minimum 392
of all the valid sensor
exposure times
Y.
Set the exposure time to 394
the determined minimum
exposure time

FIG. 7B



e,

EF T o B B T 8 T

.

e

nva

i T R T

) 4 400
Scan the sensors,

v/‘410

store sensor values

A

Reduce Compare sensor 402
exposure time values with saturation
by 10% sensor values
404
. sensor
reduction .
5 within
' 5%7?
Disqualify any sensor
with a sensor value still
within 5% of its
saturation sensor value
A 408

» exposure time if
applicable

Return to previous /

414
Identify and store /

maximum white value

A 4

FIG. 8

216



e

s,

Mot e, s e

0 g

e

o A

we
Yo,
e

v

Nk

e

4.

430 226
Set the exposure time to 4/ /

zero (LEDs off)

A 432
Scan the sensors, store /
sensor values

y
Disqualify all | 436
Sensors 4/
clipped high

442
Decrease analog offset by (/

predetermined amount

1 « FI1G. 9A

Reduce the analog gain by (/
predetermined amount (i.e. 5%)

l 446
Scan the sensors, store J
sensor values

450
Return analog offset
and analog gain to 4/

previous values

Same
sensors
clipped
low?

440 X

.| Set the exposure time to |_
optimal exposure time




e, G e o

T

adl Bl

e e e e

o

O i T

452

226
Scan the sensors, store / /

sensor values

454

Reduce the analog gain
\, by predetermined

amount (i.e. 5%)
460 "

k, Scan the sensors, store
sensor values

A 4

464

\’ Set analog gain back to its
previous state and restore

previous sensor values

456

\
Maintain current sensor
values for calibration curve

CRetum >
FIG. 9B

-




	2001-05-14 Drawings-only black and white line drawings

